Melting relationship in the Fe C system at (a) 5 GPa, (b) 10 GPa and (c) 14 GPa, cited from Ref. [10] . Symbols show carbon solubility in molten iron determined by our experimental study. Solid squares and diamonds represent melt composition coexisting with graphite or diamond, respectively. Open circles and diamonds represent Fe 3 C and Fe 7 C 3 . Eutectic temperatures and compositions in the Fe Fe 3 C system are calculated using the data by Hirayama et al. [14] . Melting temperature of iron is taken from Boehler et al. [17] . Broken lines show phase boundaries calculated by Wood [13] . [10] . Open symbols and solid symbols are experimental data points by in situ experiments and quench experiments, respectively. Square: solid Fe 3 C, diamond: Fe 7 C 3 and liquid, inverted triangle: graphite and liquid, triangle: diamond, circle: liquid. At 1 bar graphite is the liquidus phase for Fe 3 C composition above the eutectic temperature of 1416 K [18] , and the Fe 3 C composition melt occurs at around 2273 K [19] . Broken lines are from thermodynamic calculations [13] . . Pressure-volume-temperature data of Fe 7 C 3 , cited from Ref. [11] . (a) P-V data at 300 K by Kawai-type multi-anvil apparatus (KMA) and diamond anvil cell experiments. Open and filled symbols represent ferromagnetic and paramagnetic phases, respectively. The anomalous compression behavior implies the pressure-induced magnetic transition occurs at 18 GPa and 300 K [11] . The anomaly is clear in the variation of axial ratios as a function of pressure (inset). The broken and solid lines show fitting results for the low-pressure ferromagnetic and high-pressure paramagnetic phases, respectively. Numbers in parentheses are one standard deviation expressed in terms of least digits. The pressure derivative of the bulk modulus was fixed.
† From P-V-T data at 0 23.5 GPa and 773 1873 K. The pressure scale of MgO [26] is the same as that used in the present study. ‡ The Debye temperature is assumed as that for g-Fe. 
